[Abstract] Asthma is a complex disease of the airways primarily mediated by T helper 2 cells and innate lymphoid type 2 cells (Licona et al.,2013) . Mice do not develop spontaneous asthma and therefore models have been developed for the assessment of key processes that underlie human pathology (Nial et al.,2008). Exposure to House Dust Mite (HDM) extract induces many key features of acute airway inflammation including elevated IgE levels, eosinophilia, goblet cell metaplasia, epithelial hypertrophy and airway hyperresponsiveness (AHR) in response to methacholine (Hammad et al., 2009; Dullaers et al., 2012; Coquet et al., 2015) . The exact dose and duration of exposure to HDM can affect the type and extent of inflammation. In our case, we start with a low sensitizing dose that is increased on challenge, while others use differing schedules or a higher antigen concentration during sensitization of mice (Hondowicz et al., 2016; Trompette et al., 2014; Zaiss et al., 2015) . We believe that using a low sensitizing dose more accurately separates the primary and secondary immune responses and reduces the possibility that HDM given during sensitization continues to fuel the immune response during challenge (Coquet et al., 2015; Plantinga et al., 2013) . Here, we outline in text, pictures and video how to administer HDM extracts or cytokines via the intranasal route and briefly touch upon the subsequent analysis of inflammation in the airways [covered otherwise in (Han et al., 2013) ].
and airway hyperresponsiveness (AHR) in response to methacholine (Hammad et al., 2009; Dullaers et al., 2012; Coquet et al., 2015) . The exact dose and duration of exposure to HDM can affect the type and extent of inflammation. In our case, we start with a low sensitizing dose that is increased on challenge, while others use differing schedules or a higher antigen concentration during sensitization of mice (Hondowicz et al., 2016; Trompette et al., 2014; Zaiss et al., 2015) . We believe that using a low sensitizing dose more accurately separates the primary and secondary immune responses and reduces the possibility that HDM given during sensitization continues to fuel the immune response during challenge (Coquet et al., 2015; Plantinga et al., 2013) . Here, we outline in text, pictures and video how to administer HDM extracts or cytokines via the intranasal route and briefly touch upon the subsequent analysis of inflammation in the airways [covered otherwise in (Han et al., 2013) ]. At our facility, we use a Univentor 400 with airflow at 380-400 ml/min and an isoflurane concentration of between 3.6-4.0% depending on the size of the mouse ( Figure 1 ). Typically, only 1-2 mice are anesthetized simultaneously. When mice are not anesthetized enough, you will notice that the mice will wake up too quickly, be moving their legs and fail to inhale all 40 μl.
Materials and Reagents
When mice are too deeply anesthetized, you will notice that their breathing rate is slow, but that they take very deep breaths (gasps). Typically, this will result in bubbles being blown when trying to administer your volume. 2. Anesthetize the mouse taking care to ensure the breathing rate is normal, as breathing that is either too shallow or too deep will prevent efficient uptake of the cytokine solution.
3. Administer into the nostrils of each mouse as described with HDM extract.
4. This challenge can be repeated for 3 days with mice euthanized 24 h after the last challenge and tissues collected.
D. Bronchoalveolar lavage (BAL) (D15 with HDM or D3 following cytokine inhalation)

Note: A similar protocol by Han and Ziegler is also available although some details do vary to that described below (10). We provide a video of the lavage for instructional purposes (see Video 3).
Video 3. Isolation of airway cells by bronchial alveolar lavage
Note: Mice should not be sacrificed by cervical dislocation as this method can damage the trachea resulting in poor lavage of airways. Moreover, it can also lead to bleeding around the trachea.
1. Prepare the needle to be inserted into the trachea by attaching Polyethylene PE-10 tubing so that the tubing extends from the bevel point of the needle by approximately 3 mm. Ensure there are no sharp edges where the tubing has been cut ( Figure 4A ). Fill a syringe with 1 ml DPBS to be used for flushing out the lungs.
2. Euthanize the mouse by CO2 asphyxiation or an approved anesthetic overdose protocol.
3. Gently lay the mouse on its back, on a soft wooden/styrofoam surface, stretch the limbs and fix each paw with a pin ( Figure 4B ).
www.bio-protocol.org/e1875 4. Wet the fur with 70% ethanol and make an incision with scissors at the base of the rib cage.
Continue cutting the skin to the base of the jaw taking care not to rupture any of blood vessels found in the neck ( Figure 5A ).
5. Separate the skin from the neck muscles and pin back to expose the neck.
6. Using tweezers pull the surrounding salivary glands and muscles lining the trachea taking care not to damage the trachea itself ( Figure 5B ). pulling firmly with tweezers to reveal the trachea. Care should be taken not to damage the windpipe.
7. Once the trachea is exposed, the surgical thread (min. 4 cm in length) can be passed underneath the trachea with tweezers. Using both tweezers, a loose knot can be made by looping the thread on one of the tweezers followed by passing the other end of the thread through the newly formed loop.
Note: The knot also helps secure the needle in place throughout the lavage procedure. 11. Top up each BAL sample in a 15 ml tube to 6 ml with DPBS and spin down for 5 min at 300 x g at 4 °C. 
Notes
1.
The house dust mite model of asthma can give some variability, especially in terms of the numbers of eosinophils observed between mice, therefore it is wise to set up experiments with 5 or more mice per group, whenever possible. It is critical that the sensitization of mice on day 0 run smoothly, since mice that fail to be efficiently sensitized will not develop robust eosinophilic
